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[ 



ItmM^^^mmmom^r. v-r-nitm&ntr^^-^^ -^^S^I^'StiSr^J 

ilSllk GFP._CFP. YFP. REP. BF ?Xit^f^^<D^^^X^^^^ If 

V??? I (Dnmm^mm^ ^ ^ ^ ^ ^ ^ ^ ' n 5; ^ ^ iiS 4ki e r lam 

Venus. cpl95Veaus. X(± c p 2 2 9 V e n u s -r-*^. Bt^^ekefi® 

^(smMLCK), *;v^i?-'J>^:h-lfII (CaMKII). i3)vr^^>^ ^)V7.^>u^y. 

aiiE# 2004-3104732 



2 0 0 3-3 5 5 1 9 2 ^-l^ I 2/E 

9 Kda*;=^*i^^;^T-7-^f(PDE). 60 Kda*:^ 7" :7 --fe (PDE) - h J 
'yV'y-^^-^ IfflT7'-U;V'>^7--fe\ Bordetel la pertussisT V ;v ✓ 5^ 7 

MAicKS). MacMARCKS(F52). b-Adducin. ^ " > f » & « "SP^^ ^ > 

«^^ii«^^^K (VIP). *'^^'^^^^is»'^^tJl^l^^;,?'l^^^^ 



^^^j^ 1 3 1 ^ 

llf«16] ^ ^ 

1 6 lCfflft<7):;^^o 

[W*^ 191 _ ^ , , 

[ft^:^ 2 0 1 

wis? 9 ]z^m.<owmL\m%-^ 2 0 icismo^^-^^^ ^ - *3^®^m#. 
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mm(^^^^\ FRET=S:flJffl t/cm^JgTP^ 
i^mi' ^ ^ :7 r - (F R E T) t2S,^f;^5g2!r? 

i'v^'^Cameleo^) Ji. i^fem^^SK (GFP) i^- V > (C 

aM) r»o'v^/cC a2*fflOstfS^-en- K^ttyim^t^^m-e^'S (Miyawaki A.. HB 
. (1997) Nature 388. 882-887 ; ;Rr>'Tsi en. R. Y. (1998) Ann. Rev. ^^"^ f 

. CaMhM13i:OW<^^^Hffii:^lFffi)&^^§a*SU ^^^i^^ rfSSS^i^lir 
FP-<^FRET<^^Wii:^-r*o (YC) {±. FRET^^^-^T 

L-CV^^&o ^-fe^P^ (YC) (i. Ca^*i^^K^^><^«i^*-^^^;^^^2^i 

Snft^^-To YC3WYC4l±. CaMK;^-<V<7)Ca2*^>^;v-:^l-^^^^# 

S^;5,/c*e>. ikm^^<D^^^mX'^^o :ifLh<DYCit. ^^yfp^eyfp. l (Mx 
yawaki. A..B. (1999) Proc. Natl. Acad. Sci. USA 96. 2135-2140) ^^^-^^-fj- 

C3 lamifhMo Ml^. citrine (Griesbeck. 0.. (2001) J. Biol. C 
hem.* 276. 29188-29194) ^Venus (Nagai. T.. ^2002) ^at^^i^^^^^lT^^^J 

87 90^ <7)± T*:YFP<7)#n^^v^ic^#=£rffiv^s^:i:t' ioT. x^-&m-mmr^ 

YC2 l2X{iYC3. \ 2tj:if(Om^X^'^m^J^W^<^'^^^X%,. ^ y^V 
n C a ^^k-^co^ic^^ tL* Y F P / C F P ibo^^kti-^arv^^v^ 1 2 0 ^^SJ 

[0 0 0 41 

1 1 Miyawaki A. . -fife. (1997) Nature 388, 882-887 

mmf?%m2 \ Tsien. R. Y. (1998) Ann. Rev. Biochem. 67. 509-544 

l#^#ft=5:m3] Miyawaki. A..#, (1999) Proc. Natl. Acad. Sci. USA 96. 2135- 
2140 

mmm-XmA \ Griesbeck. 0.. >ftfc. (2001) J. Biol. Chem. 276. 29188-29194 
[#^#W^5:lt5l Nagai, T.. (2002) Nat. Biotechnol. 20. 87-90 

i4^{±f (FRET) Mffl Lfc^^-raiH^ffl 
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9) Proc. Natl. Acad. Sci. USA 96. 11241-11246 ; ^tnopell. S j6> 
ett 457. 283-289) o ±^<^®^. :^^mmhii. Mtt>fb4C»tt^* t. ^^^^^""^ 

J^LO"! ^^MeK«> GFP. CFP. YFP REP BFPXii^^l^l 
-SSS^^^YF PXl4-€-<^^^'^'^^^° 

$ L < Venus OHM^J^^#{4> cp49Venus. cpl57Venus. 
cpl73Venus. cpl95Venus, Xt± c p 2 2 9 V e n u s -C^^o 

SSlRlS^'fk^^'^l^^ CtLtcJ;i9^^*'iS^^^^^-^^ (FRET) <^^^t'^'fli**^^* 
[0 0 12] 
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:r'>^^SiI^-^-"fe*(si»MLCK). A)V^z^^^)>^i—^ll (CaMKII). 

2+ATPT— ^?> 59 Kda^;^*i^-^^X^— b*(PDE), 60 Kda'^;^'^ v^^7--7-^ (PDE). 
^ V ij >y ^^Ji-^v' K>'>^-'t\ iSTx-V 9--fe'> Bordetella pertussisTT' 

C*<^— HatSCMARCKS). MacMARCKS (F52) . b-Adducin. V 1^ b y ^MB^ HSP90a. 
t:^^^7l^^^^;V^:n.v^n-7'^U3"/n7^^>160(HIV-l gpl60). 



=f>r -fe^ iflL««kM-^^f- K (VIP), if^ b u ^^^f^f^IJff: ^ 

K-2 (Model^T'f- F CBP2) O * ;V ^ v' ^ U h ^ < ^ 
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mklml (Cameleon) ;RlfStfe* ^ >- (^C) ti. 

v<?5^B:=^«^^/c (Baird. G. S-.-fifc, (1999) Proc. Natl. Acad. Sci. USA 96 1124^1 

/^^L/co ^^mmh\t. ^^(^cpYFP^rT^-fe^^-tLTffcm-r^^^t^^^^ - 
O^^S^efc^LfCo cp49Venus. cpl57Venus. '^Pl^SVenus 
In 19 5 V e n u s:S:t;^c p 2 2 9 V e n u s YF P<^5g^v^^M#-C'*^ V e 

fF4tl?4l^yN-*^i^.^/.--'v;.c.^lS»m;v-2yy^^ 

-&i:#x.*btt;&o cpGFP(^««^%^aSK«i^ ^^^o^f *7 p ?S v??mo 

ll«^;|> (Topell, S.. ffe. (1999) FEES Lett. 457. 283-289) o C PF iiY F P F^O 
FRETr^c?v^-Ciill$tt/^m5fctg^m<^^Ji*i:^^"^^'5 (Miyawaki. A. (2003) De 
V Can I:1r5-305)''!'cFP??^ 

So CFPim-^^:b«^v^'bttScpVenus«. ^^^UMLT^ 

5b-r^^2^^'T'i;£>o t/c. -tu^cpCFPfcm*^^-*255I!^viJ;5 

Ca2MrM-r^cpGFP^*g^^t±^^«n^ii^^^^-^<^'^'*>'^ ^Nakai J..>ftfe. (2 
001) Nat. Biotechnol. 19. 137-141 ; ^t/T^agai. T. jft&, (ZOOl)^^;,^*!.^^^^^^^ 
i USA 98. 3197-3202) . cpGFPg^li. F R E T i:ffimfitl^^##K-^ffl*it*U^^ 

i^Sx'ti! FRET i;i3V>T K:h-^eKS^^T ^ ^Zt'^^^i^l^^H 



MSaS'Sr'ffifflU, 



h 9 y7.yy 

(YEP) . ^-fei 



(GF P) \ ^km^^eK (REP) . Wfe^^fcSeS (BFP) 
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(^Jx.{^. ±|fi^^^a«<^m^fc^S^JiS^tf^> ECFP, EYFP> EGFP. 
ERFP EBFP^if) (D^X^^^i-^^^^-^^o mx.iI. ^fe^3feSaK<^itfe 
H^{±W$tL@S^iJ^>^^^n-CV>;|,(Prasher, D.C. ?j(1992). "Primary structure of t 
fe Ajforea victoria green fluorescent protein". Gene ill : 229-233)o ^o,^^^ 
^mBMXiitomm^<O7^ymMni>0'm.m.^^f^risy). mx.\f. Roger Y.Tsx^, 

Annu. Rev. Biochem. 1998. 67:509-44. ^mz^<7)3\mXmi^Um^f^X^.^J>o B^^^ 
SSK (GFP) . ^-fe^^fe^SK (YFP) ttzli-^fihom-^H^tLXit. -t^flx-tS, 
t^y^yy im\it. J^^^ur ' \^')r (Aequorea victoria) ) m^<^^<^'^ 

1 0 0 2 5 1 

^jv^o F9 9SfcV-^^^{±> 9 9#g(^T5.^m^&^F*^'bS«^L-CV^;5> 

Cii: *r^U> ^(^T5 ^ Mailt- '^^"'^^i^^^^^^^^'^^^"^^'^'' 

[0 0 2 6] 
i^^MGFP ; 

F99S, M153T, V16 3 AOT 5 >'m^M«:*-r-& G F P ; 
S 6 5TOT^^M^M=S:^1"'2)GFP ; 
F64L, S 6 5 Tc^T 5 y^^^^Sr^i"* GF P ; 
S65T. S72A. N149K. M153T. Il67TOT^^ 

p ; 

S 2 0 2 F, T 2 0 3 I<^T5 SGFP ; 

T 2 0 3 I S72A, Y 1 4 5 F<^7 5 / M^^=Sr^i'^ G F P ; 
S65G S72A, T 2 0 3 F<^T 5 ^M^^^Sr^i-^ G F P (YFP) 



^M^^-rSGF 



T 2 0 3 HCOT ? y 
Q 6 9 K, S 7 2 A, 
Q 6 9 K) ; 
T 2 0 3 Y(DT^ y 



T 2 0 3 Y<D7 < J 



(YFP) ; 

^^M^r^-t^GFP ( 



m-^^-f^GFF (EYFP) 



K79R, T2 0 3 Y<^T^ym^M=Sr^-t-^GFP (YFP) 



S 6 5 G, S 7 2 A, 
S 6 5 G, V 6 8 L, 
E YF P- V 6 8 L, 
S 6 5 G, S 7 2 A, 
S 6 5 G, S 7 2 A, 

m$ttTV^;2>. EGFP-<^^^-. EYFP-^^'^-. ECFP-^^^-> EBFP^iJ' 

i4^T-tiGFP^m^-e*;5>CFP. YFP. RFFX\t^M<n^m^^'&m-t^ 

*i:7&5»tU< -Mx-lf. YF P^M#^t'^)'5>Venus=SrMv>^i iii^^T'^-So VenuslwOV^ 
rii Nagai ^(2002) Nature Biotecnology 20. 87-90«:#M-e^ ;i>o Venusti. Y 

[0 0 2 9] 

:^mmx^mx^^m<0^tft^tLXii. vibrio fischeri^-lS^^fe^^Sa 
Peridinin-chlorophyll (dinof lagellate Symbiodimum sp ftJ^SSS) > Synecho 
coccus^^ ifomW^yr^ X U 7fi5^«^phycobilipaS , :7 ^ "^{^^^ 

h^nA.^if^^'^.fP>n^o itL^^^^^SK»±Baldwin. T. 0.. "f-; 
stry 29:5509-5515 (1990). Morris. B. J., m. Plant Molecular Biology. 24.673-677 
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(1994) RmnhBi^s. S. M., m. J. Biol. Chem. 268:1226-1235 (1993). RXn.i m 
, Biochemistry 34:7923-7930 (1995) ^: if tC|B«$ tfCV^^o 

n F P / Y F P B F P / G F P i^ij^mifhfi^ - ^ ^ l-P^^^ <^-£ 

X- * ffl v> -c ^ vi t A^x- § o 

o 

(2) 2~ 2 01@OT5 ymiE^J^^'^fi^^'J ' 

(3) x<7)^3fcSa®<^N5^^Wl#B:*^'bn-l*@<^T5-/ m@e>^J : 

<S5~1 O^S«-C'^;&o V^'*-SB^J<^*#^^^l^-^ti^ Gly-Gly-Ser-Gly-Gly^vi^ 

Venus, cpl95Venus,3Hicp229Venus if^^^lfb tt^;&N - 

SVenus, cpl9 5Venus. Xtt c p 2 2 9 V e n u s X♦^±'etL■ei^. 
S@VenusOT^/m#-f-4 90Thr 4 9, T ^ ^ 1 5 7 O G In . T^^ 
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J 0 0 3 7 1 

0 (i£^J»^4 2) . YC3. 3 0 ^^^^^^ ^ ^ ' J, ^ J^fifZi ^ 
YC3. 70 (@S?m-^4 5) . ^y^YC3. 90 (iB^J#-^4 6) ?>tt^o 

[0 0 3 8] 

S5r^liSrbS^C^tLlcj:i9m3fe*<'.S^^;v^-teS (FRET) 

^LX iv^o 

tg* ^ pt5 -t ^ - 1 i o xmn-r ^^t i,^x § s » ^^s^gj^^ ^ t Z^f 

[0 0 4 4] 
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\kt. Katzenellenbigen. J. A. & Katzenellenbogen. B. S- Chemistry & Biology 3:52 
9-536 (1996), ^Xf^^^. J. B. . Curr. Opin. Struct. ^^l-.^'/Sf-^^S (1996)^ 



[0 0 4 5] 



Biophys. Biomol. Struct. 24:84-116 (1995)=Sr#M) o ^^^/^ ttVt^^l:^ 



[0 0 4 6] 
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mil 




KRRWKKNFIAVSAANKFKKISSSGAL 
AERKWQKTGHAVRAIGRLSS (iffi?II#-^2) 
ARRKLKGAILTTMLATRNFS (@^J#-^3) 
GVRNIKSMWEKGNVFSS (ga^i##4) 
ARKKLKAAVKAWASSSLGS (i^lJ#-^5) 
FMNNWEVYKLLAHIBPPAPKSGSYTV (i^J##6) 
ARKEVIRNKIRAIGKMARVFSVLR (i^J#-^7) 
LRRLIDAYAFRnGHWVKKGQQQNRG (SH^J#-^8) 
RGKFKVICLTVLASVRIYYQYRRVKPG (i^J#-^9) 
Ca2+ -ATPase (C28W) LRRGQILWFRGLNRIQTQIKWNAFSSS (@^J#-§-l 0) 

59- kDa PDE RRKHLQRPIFRLRCLVKQLHC (@S^I|## 1 1 ) 

60- kDa PDE TEKMWQEILKGILRCLVKQLEK (Bffi?il#^l 2) 
NOS (NO-30) KRRAI(2rKKLAEAVKFSAKLMGQ (S^IJ#-^1 3) 
Type I AC (AC-28) Iia>AKRMKFKTVCYLLVQLMHCRKMFKA (iB^!l#-^ 1 4 
R«r.^«v«na T^er-iiissis AC IDLLMIARAGA8SAVGTEA (MS^^^l 5) 



SkMLCR (M13) 
smMLCK (smMLCKp) 

CaMKII 
Caldesmon 
Calspermin 
PFK (Mil) 
Calcineurin 
PhK (PhK5) 
(PhK13) 



Neuromodulin 

Spectrin 

MARCKS 

F52 or IifeicMARKS 
/3 -Adducin 
HSP90a 
HIV-1 gpl60 
BBMHBI 
Dilute MHC 
li^stoparan 
Melittin 
Glucagon 
Secretin 
VIP 
GIP 



KAHKAATKIQASFRGHITRKKLKGEKK (ia^J#-^l 6) 
KTASPMSARLMVHTVATFNSIKE (BB2?!J#-i^l 7) 
KKKKKBFSFKKSFKLSQ'SFKKSKK (B3^J#-^1 8) 
KKKKKFSFKKPFKLSGLSFKRNRK (iE^J##l 9) 
KQQKEmWUm'NrYLRVNVADEVQRNSfilS (@a^J#-i-2 0) 

KDQVANSAFQERLRKHGLEVI 2 1) 

YHBLRDLLLIVKRIVELLGRR (ifi?!l#-i-2 2) 
QQLATLIQKTYRGTOCRTHYQLM (iE^J#-^2 3) 
RAACIRIQKTIRGWLLRKRYLCMQ (SB^J#-^2 4) 

INLKAALAKKIL 2 5 ) 

GIGAVLKVLTMJPALISWIKRKRQQ (iB^«J#-^2 6) 
HSQGTFTTSDYSKYLDSRRAQDFVQmjaNT (i^J#-^2 7) 
HSDGTFTSELSRLRDSARLQRLLQGLV (iB^!l## 2 8) 
HSDAVFTIMTRLRK^VKKyLNSILN (iB^j#-§-2 9) 
YADGTFISDYSAIMNnRQQDFVNWLLAQQQKS (@^J#-^3 0) 




[0 0 4 7] 

BBMHCI , brush-border 5 :^ > ; 

CaMKII. * -3- U >' ^ - -fe'ii : 
CBP2. * ;v ^ ^ U > zf^V'-2; 

GIP, V-^ > 'J :^i5a#^-/^ K; 

HIV-1 gpl60, t h^^g:T^^'^7-f ;i/;^j:.>"<n 
HSP, h^^a y ^'^SK; 



-•/«lsaKl60; 
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si^stt;;*^^^^^"'^!?::- u v*:«?>«*^<'*- 
45-553 (1996 * t t ^^fc*^'* 

v-i,*awti-*ss^'«'^ (iB>9»^ ai«Eie2 004-3104732 



#gi 2003-355192 



^--y : 11/ 



lll±mXi:i^mt-r^mn (CCaaXl CAAX (IS^J#-^3 6), CC (i5^J#-t3 7). CXC (@e 

^ o 

£if rkSo5£-ex#-c§;2>o ^Jxj^. §6®*=^- K-r^^^ti. :t7>^"7<^ 

^2S^J^n-^>^'^fel^^J£.^T^0^i:*^-e^^o ^tt^(^f^^t4> Sambrook^. 
Molecular Cloning-A Laboratory Manual. Cold Spring Harbor Laboratory Cold Spr 
ing Harbor, NY. (1989) . m.mzZyxxxent Protocols m Molecular Biology. F M Aus 
ibel eks.. (Current Protocols, a Joint venture between 

ociates. Inc. and John Wiley & Sons. Inc.. most recent Supplement) kiB«§tLXV 

& o 




Mln^'-v^i^^<^n^mt^^ry im^. atc). ^ ^ hn>o;^^7^ v^^^v^^:^ 

?{f Maniatis. Molecular Cloning A Laboratory Manual. Cold Spring fertor La 

^ MgcirxtiRbci«:^ftffl-r^^i:^>ir§^o j^Mimmi. m^mmo^uv^^ 

i A=& if D N A h ^ > 7 ^ H ir ^ ^ i: ^^^-C ^ * t *5^^2W? IS 

'fcSm =^ 3 - K-r ;&M-5^D N A^^ t h 7 ;^ 7 x ^ 3 J - ^ 

^4ffo f^^>f^v;.4 0 (SV4 0) Xt4'i'V.^"l-^-.c.^;v;.^:ifO*^^^'f^l^ 
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^-i^ : 12/ 



i <h 'fc-Ci ;i. (Eukaryotic Viral Vectors. Cold Spring Harbor Laboratory. Gluzman e 
-r?'($ffl-t-^C:i:;&^-e§^(^x.{f^ Bitter, m. Methods in Enzymology 153:516-544. 19 

^ J ^ 1 ^ ^ . V h n ^ ^ n > ^ ^ - . ^ ;v U ^l" > ♦ 7/7^^^^^^^ 

§Io m^lt. Current Protocols in Molecular Biology, Vol. 2. Ed. Ausubel. m, G 
reene Publish. Assoc. & Wiley Interscience. Ch. 13. 1988: Grant. Expression 
Ind Secretion Vectors for Yeast, in Methods in Enzymology. Eds & Grossman. 
3^87. Acad. Press. N.Y.. Vol. 153. pp.516-544. 1987: Glover. DNA Cloning. Vol. 
II ik Press. Wash.. D.C.. Ch. 3. 1986:^^0^1^. Bitter. Heterologous Gene Expres 
sion in Yeast. Methods in Enzymology. Eds. Berger & Kimmel. Acad. Press. N.Y.. V 
01. 152. pp. 673-684. 1987: AXf The Molecular Biology of Yeast Saccharo^yce 
s. Eds. Strathern Cold Spring Harbor Press. Vols. I II. 1982 '5: if 

yp^-_^_^>gg^-f^ii:;6str^S (Cloning in Yeast. Ch. 3. R. Rothstein In: 
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CloningVol.il. A Practical Approach. Ed. DM Glover KL Press \'!im^t'^> 
^ ^^VJTr^e-^-CBrisson. m. Nature 310:511-514. 

n-^®e@yn^-3^-(Takainatsu, -ftfe. EMBO J. 6:307-311. 1987) *o ^ 
^V.li RUrISCOc^/^a^^^-'>^ (Coruzzi. m. 1984 ElBO J 3:1671-1680; Brogl 
ie. -fife. Science 224:838-843. 1984)^^ Jf<^)«:/n^-^'-> ^/*^7,V r nl^55 

(^x.{f..>^i:hspl7.5-EXt*hspl7.3-B (GurUy- ^' ^^.1^^ 
9-565. 1986))5:if) ^^ffiUT^iv^o J^"^/,^ 

, Weissbach & Weissbach. Methods for Plant Molecular Biology. Academic Press NY 
Section VIII. pp. 421-463. 1988;S.C^^Grierson & Corey. Plant Molecular Biology. 
'2d Ed.. Blackie. London, Ch. 7-9. 1988^ if ^^13^$ ttTV^So 

u y ^ A^=-Tm^ni^m^^ (acnpv) ^^^^-t ^/^^iil^Jf ^JSJJS 

X,- h*5t?i^o i <75 W JV . Spodoptera frugiperda *jBfla"^^WT'& o S:;rt:jB7i>^ 

miSr^JlfSUrSpodoptera frugiperda^fflS^^^S^^*. t^^fgflSJi 
tfcil'fSl^'^^^^-^*^^*^"^*^* (i^x.Jf. Smith, -ffe. J. Viol. 46.584. 1983. 
Jf*H#tt'll 4,215,051-^=2r#M) o 

mtZxTt. CHO. VERO. BHK. HeLa. COS. MDCK. Jurkat. HEK-293. ^mznSBtj: 



i^SSS (Ski^: E1X«E3^^) -c^^At^ i 

Si?l^:i:*^-Ci;g>m^mx.':7^;vx,&>'#'btL^(^J^l?. Logan & Shenk Proc Natl 
fcrd Sci. USA. 81: 3655-3659. 1984*#.Bg). *,^v>Ji. ^ '^f^ / J' ^ \ 
'-fu^-'^-imm-r^^tii^-^^^m^i^^ Mackett. Proc. Natl. Acad. Sci. U 
SA 79- 7415-7419. 1982; Mackett. m. h Virol. 49: 857-864. ^^^j^I^']^^}:]!^: 
Pril Natl Acad Sci. USA 79 : 4927-4931. 1982*#H?0o ^^^^ff f 

Sawfr 5 Moi Cell. Biol, l: 486, l981)o ^Lmm^-r^MKmXL^^^^ 

tiif£# 2004-3104732 
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tib^X-^^^'!^ ^-tLXmrn^^^ti)^-^- (.Cone SLmUieaxi, Proc. Natl. Acad. 
Sci. USA. 81:6349-6353. 1984) o / 

J2) i: 7&*-C ^ S o 



i-;^;iti}^x^^^K mkif. (Wigier. j&. Cell. n. 

a 1' S ybalsii. Proc. Natl. Acad. Sci. USA. 48:2026.1962^^^^^^^^ 

7>';^7^7->fe*(Lowy. m. Cell. 22: 817. 1980) itfei=-«:Jtt^tL, tk- h 

-hlC**-r^m*##i-^dhfr (Wigler. Hfc. Proc. Natl. Acad Sci. USA 77 3567 
. 1980; O'Hare, Proc. Natl. Acad. Sci. USA. 8: 1527 1981) ^^^."^'^-^^'^^ 
m'^tii-^m^^i^^-r^bgpt (Muingan & Berg. Proc. Natl. Acad Sci. USA. 78. ^ 
7? lQ8n T5yi^;vn'>FG-418 tc^1-^iiiit14=^#-^-^'^neo (Colberre-Garapin. life 

i. MoL bL.. 150:1. 1981). ^^-^ ^ 
kanterre. ^. Gene. 30: 147. im)mi^=^<om^<D&mtVXmm-r^^ti^--^^^o 

-;i/*M-r'2.^i:=£:'^tSt-i"^hisD (Hartman & Mulligan. Proc. Natl. Acad, be i. u 
SA 85^047 1988). M^Z. ^;v^^>r 7 -feM > If^ - 1?^* 2 - ( 
?5V;vfn;^;v) -DL-:^;v^f->'l^**1-^iS-14=^ (ornithine decarbo 

xylase) (McConlogue L. , In: Current Communications in Molecular Biology. Cold bp 
ring Harbor Laboratory, ed.. 1987)>S: if^^'^tf ^^"^^o 

El (Tj^fp tr® e s ^ ®m t^mai-r i i: **^tg ^ & o 
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mS@s^j> -7- * - 'S: if *-^tr i: j: o xm^^^fla ^ nmmmmx-mmir ^xo^-* 

10 0 7 51 

A. 

^-^-RXf^m<Dl^-RXfC-i^^<DmKV:^^- (GGSGG ^^-hJJ^^J^j 

^ici^S' PCRt::J:»)#«L/.o ^ P V e n u s 'J^^^JJ^c D N AJi 

B a luH I 2^t/E c o R I ^ ^- =lr:#i-^ 2 P ^ 

itm^Lfco pRSETb (Invitrogen) <^BamHI/EcoK 

lUmz4>y^'-'l-X^u~-=.yr\.. cp4 9Venus. ^Pl^VVenus, 
cpl7 3Venus. cp l95Venus. 2g:U^c p 2 2 9 V e n u s ^<«b/Co 
^fev>-C. cp49Venus. cpl57Venus. ^ p 1 7 3 V e n u s . c p 1 9 
5VenusXticp 2 2 9 Venus<^cDNA05' *J|PCRtI^^#i5LT^^ 

r 4 9. Gin 1 5?. A s p 1 7 3. L e u 1 9 5^lf I I e 2 2 9«^;5,^;^° ^ 

»^|q=-i:««lbt:, -€-*i.'ritYC3. 20. YC3. 30. YC3. 60. YC3. 70 
S5yC3. 90^^mLf.o YC2. 6 0 WY C 4 . 6 0 C a M ^ > 

:5.t;^YC3. 60OcDNA=&pcDNA3 ^I^^itrogen) tC^:/^n---y^L.r^o Y 
C3. 6 0tiE?^SmTl^M^$**/ci6, Ki-Ras(^CAAX*^^^^> V^* 
-SB^J (GTGGSGGGTGGSGGGT) (S5^J#^4 0) =Sr^fhLTYC 3 . 60O 

N-S5*°'/li;^^i^^^^5'^r*#oa^mxYCSaK?:.. (Miyawaki A 
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^ (1997) Nature 388, 882-887) . ^z^-eEscherichia coli [JM109(DE3)] t::||3^$ 
'4:. mm\.. ^^^m^zm^LfZo BECON(Takara)=Srffiv.X. 440DF20i&57 



{± 0 09e>^(2-T^^i^^V)^^l->'^'J='-^^-N.N.N9.N9Egi^m (EGTA) . N-(2 
V KDi|^v'a^^JV)^-^V>'>'T5>'-N.N9.N9HM (EDTA-OH) Xl±->Vn- 



mm (NTA) =^ffiv^TPmLfcCa2*7U-:S.a^Ca2*«SSl<^^W<^*B5:^5^'-^^ 
^ML/co pHii^ti. mm<OM^ (Nagai. T. -ffe. (2001)^oc Natl. Acad. Sci. US 
A 98. 3197-3202) . pH5. 8-8. 4 t:'PmU/i-mo^««rfflV>XfTofCo 
[0 0 7 7] 

H eL aMii. 1 0 %<^||fe7PiS'fb'> ^^fl&^BlflL»^'&^i-*Dulbecco(7)3fc^EagleJ^ 
•C'iim^-^^Co mt^. Superfect(QIAGEN)=S:fflV^TYC3. 6 0Xt4YC3. 1 2 =S: =i 

10 0 7 81 

{4)_mmt^^^^ 3;-m2~40f^> Hank <7)«m^««(GIBC0)tf OH e L 
MMitLfCo UAPO40X. l-35NA?fta^%V^^X52V^^I X-7 O^^^m^ 

0®®7^;w^-. 4 5 5 DRLP^^>r^'n^y^'59-:5:I>\ 2^<^^3fe7^';V^- ( 
CFPlC*tU-C4 80DF30, YFPIC^LX 535DF25) 

SCLambda 10-2. Sutter instruments) =frfflV>T:?§SStC'ffiffl UT^f* o fCo ^^"^ i;;,f^ 
-t±0mega0ptical7&^<bA#Uf^o Y C (^^^^^^r. ?^*PC C D ^ 9 (Cool SNAP 
fx Roper Scientific) ^fflv^TM^^bL/Co lim<?>«t#:S.t)^M«f liMetamorph^^af uor 
5 OV 7 b '>:-T (Universal Imaging) =^ffiv^-C^T'SJo ^^--^^ ^ R E T H 
PlanApo60x. 1. 4NA?*a^J|^ V >X«r||x./cIX-71(^ U V^n";^). ilfen^S^f .-^^SC 
CSU21 =glM) ^r^^a-- K^-^-Zgl^V— if-(430nm. H^)^ S.tJ*3 CCD* ^-^^y^ 
7 (0RCA-3CCd'. ?ft^&>^>::^;^7.)^fflV^Tm#L/^o M<^m#i:M^t±Aquacosmos 2.5 
y 7 b T (i^tE^*^ b - ^) ^ :^wo 

(0 0 7 91 

('d^YCS. 1 2®.WmYC^M#<^ititi:;^^^ bJV#tt- (lai) 

;i/-^MittC^AL/co cp49Venus. cpl57Venus, cpl73Ven 
us. cpl95Venus. 25.tJ^c p 2 2 9 V e n u s {i. -^-^^'^^ h r 4 9 . Gl 
n 15 7 As p 1 7 3. L e u 1 9 Sl^tfl 1 e 2 2 9 (Dmfztj:N^1^im^^o M 

^WttJi^^eSVe n u s fc|WiS]g-C*o/io Me t U Th r ^ 9, Gin 15 3s 

As p 1 7 3. L e u 1 9 5;S.ri^I 1 e 2 2 9 
Venus i::*Dx.-c:itL^,<^)c pV e nu sMe««:^56ffl-r^ii:lcJ; 0. YCm^# 

*-eYFP<?5ffl*fe^J^^F5:^lS]tc^^*^<b**)/c^b-r-i:;6^'X'§^o Th r 4 9 

WASP 1 7 3(i. m<Dmm-h fi-^^i^j^<^^^^-^^^'^^^^ mi a) o 

JYC^U-CJi. ^m^(DC ^^*mm(r>fzi^i'^ YC3. 12 (Nagai. T.. (2002 
) St. Biotechnol. 20. 87-90) im>^iZ^mLfZo ^fHi. C a M<D=#a ^'f 

^^U'¥KU^^f^fzir}Vfr^ym. (El 0 4) o^m^^L^ Y c 3 ^)^^-ri^mr ^ 

YC 3 12 f^<DY enus*. cp49Venus> cpl57Venus. cpl 
7 3Venus. cpl95Venus]5.tJ^cp229Venus T-amUT. YC 3 
20 YC3 30: YC3. 60, YC3. 70:Rt5YC3. 9 O^Y^ML fz (IS 1 B 

) o ^;iii(b<omMYCit^x. YC3. i2t^m^. mm^x-nmmiz^mi^^ y*- 
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cl 6 0 ? fi c tmmmmcof^x^c f p tcMi-* y f p <^^m,immmi^ 

i/yC3 3 0 YC3 7 Oj^XfYCS. 90X^itYC3. 12tmmor^i-^y 
^vyi^^^L^cI YC3. 2 0JiCa2nc#:ei-*S^<^^^^l^^^ o Ve n 

u s ^^t^li c v 1 7 3 V e n u s KW^i-^ t . -mmr.^t C F P ^^^F R E T 
Umx^^ofztK ;i<Dm^li. ^^^OCa^^X^M (Rmin: 0 8 7 (YC3 12 
)M1 4 (YC3. 60)) <7)«'^J:«5'b^^#<7)Ca2^^fnM (R»ax : 1. 8 CY 
C3 'l2) ^9 3 (YC3. 6 0) ) <Dm^(Dlj-^mmx:^ofz (S2A) o CFP 

;-^^|oM^SSk^^ll SFPtl^-r^YFPO^^fcib.^iiiP^'fBMl'-^^^^- 
ID) o 

YC3 ^ 6 0<0^3feit (5 3 5/4 8 0) ii. ^©It^^M^^^ (K' d) 7&>'0. 2 5 

is^Ca^-^-^^V-^t^^^^^^^-^^CaM (E 3 1 Q) (DrnM^XU^l^fz (Miya 

^^i A.^ #,11997) Nature 388. 882-887) o ^ ^ ^/i^i^^* ^ Ji^/ ^0 ^^^^^^ 
-yirSU, 'etL^ttYC2. 60WYC4. 6 0 fc^i"* o Y C 2 6 0 iilSlS:^ 

tt<^)sS'^^U/c (K'd. 40nM;n, 2, 4) o 0. 2-0 3 /.Mk:feV^, J§ 

ILm^<OC^'*^m*mm^^^ (Miyawaki A., m. <199£j^^^"^^^.f8. 882-887 ,^ 
yT>orumb. T..#. (1994) Protein Eng. 7. 109-115) o ^m<DM\) (Miyawaki A 
(1997) Nature 388. 882-887 : ®.t«>orumb. T-.^ftfe, (1994) Protein Eng. 7. 109-115)^ 
YC 4 6 0 4'<OE3 iQJi, B^e'5:-ffi14<^)^>^ (K-d, 5 8nM;n, 1. 7, 
V-H 1 4 4uM- n 0 8 7) t^}.zmV <^^'^C a'^UmmTT^l^fz (HI 1 E 

t±Venusfc|SI«|om^K (pKa = 6. 0) tTT^Ltz^Dj. ^CS 60«, YC3 

. ^SKfSrpH^H (6. 5-8. 2) t-^^^"^ C a^* <p^^T^l^W«Tt^^V^^ 
FP/CFPJt«#,«<bL^j:V>;ii:=l:^bTV^;2,o V^^hn-ISilj.ifn ! 2--^^ 

iloAii, t^5feOYC^M#2a.y^«f^<^YC^M#OCa2^S^=^75i-o m2<DBit 
° YC3. 6 0:5.t>^-eoflS#^<^^C a^^^^ti^TAfC-^o 
[0 0 8 21 
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Table 2 A 



t 


rvnin 




dynamic 


anisotropy 
-Ca2+ +Ca2* 


YC3.12 


0.9 


1.8 


100 


0.23 


0,17 


YC3.20 


1,3 


1.4 


10 


0.06 


0.10 


YC3.3G 


1.1 


2.6 


140 


0.15 


0.07 


YC3.60 


1.4 


9,3 


560 


0.12 


-0.06 


YC3.70 




ZA 


100 


0.15 


0.09 


YC3.90 


1.0 


1.7 


70 


0.17 


0.10 


Table2B 






fracdon (%) 


Hin ooef 




YC2.60 


40 






2.4 




YC3,60 


250 






1J 




YC4.60 


60 
14000 




40 
60 


1.7 
0.9 





[0 0 8 3] 
( 2 ) Y C 3 . 6 0 JSlX^ Y C 3 . 

YC3 ^ 1 2 J: ^YC 3 6 0 vl i: ti. H e L am<7)»Kl^«^^^ 

amm.A^<D^m^^YFFXCF?ii:<DwmmM^yT^i'o ycs. 6 0t±> ycs. 1 

^i^UTV^^ (YC3. 60-C«K*d = 0. 2 5 /iMX^^(DKML. YC3. 1 2 T' 
{iK'd=l 25a'M)oYC3. 6 0 <^ Rinax'(it:5.t^Rmin'fi{±*l-, Y C3 . 1 2 

«3fcO^H e L a MlC^V^T ti. |W| Cm^^->^ ^ ^ L/^ 4 lac^^Oll^l^^feV^ 
-C^'fliL=&:0-o/Co (Rmax, 8. 0 6±0. 16. n=12;Rinin. 1. 3 7±0. 1 
0, n= 1 2) o 

(3° YC 3 . 6 0 Srfflv^/cH e L aSBfla^^CC a^*] c is i D^LC a=^*] p m<D^m.^M 
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l,^ll^yVi:m^>fzo YC3. 6 0 ^l&mt-S H e L attc^^MJ^^^mfeli^^ 
4iSS -iSfflli (ROD ^[Ca-]c^^«^t^^b 

YC 3 ' 6 UflJ.^**iEi-*^.*t^. K i -R^iS^r-^r -^^tlfSrCY 

(USE) o V:;^>5'^^^<^iiffim<^[Ca2^]p.fi[Ca^*]c0^fei^J|J;i-^*^^ 

fi^^LTV^flS^^^S^ (Marsault. (Ti'il'.'-/LfF';''' ^ ° ^ 

C a^^lprnt-^tt^l^^c^^^W^'^^^^^^^-^^'^^^^^^^^ (03 F)o 

TcT^l7^ Leul95. I e 2 2 9) ^r^f ^ G F P (^-^TG^:?!^^ 

YC3. 3 0 (SB^iJ«^4 3) , YC3. 6 0 ^Jff ^ 5 > ^^I^i.' 

mi^cTt. Ca-^^^n (;^m) ^X^i^m (^^> '^^IttlSSSSrtS^ Y 
ciM#(YC3. 12.YC3. 2 0.YC3. 3 0 . Y C 3 6 0 J 03^ 7 

6 0 i^n) > YC3. 6 0 i%) ^XfYCA. 6 0 (ES^) ^^Ca^^J^^SJ 
^■ToUlOFJi. Ca2^*-^-fe*n:s.tFia^Dlci3tt^YC3. 6 0 (7) p H?g7Effi«&=£r^ 

^02] gl2fi. YC3. 60&t>^YC3. 1 2 ^fl^i"^ H e L aM^lC^tt S 
Ca^^M<^ifc»i^^^^o ilI2OA3i0^Btt. YC3. ^0 (A) 5:1>YC3 

(5 3 5/4 8 0 11111) 0^<fcoT^:CFP®.tfcp 173 Venus (C) > 2S. 
r)cFPat;^Venus (D) ^^^^^^''^^^l^^^^f^^,'^^^^ 

■feJfc^li^=^^1-o CtLP,<^li^ti^7':i-V-hX'^#U/Co I13<^BI±. He La 
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[0 0 8 7] 

<110> RIKEN et al. 

<120> A fluorescent indicator using FRET 
<130> A31659A 
<160> 46 

<210> 1 
<211> 26 
<212> PRT 
<213> animal 

Lyf Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg 

1 5 . 10 

Phe Lys Lys He Ser Ser Ser Gly Ala Leu 

20 25 

<210> 2 
<211> 20 
<212> PRT 
<213> animal 

Ala^Arg Arg Lys Trp Gin Lys Thr Gly His Ala Val Arg Ala He Gly 
15 10 

Arg Leu Ser Ser 

20 

<210> 3 
<211> 20 
<212> PRT 
<213> animal 

Ala^Arg Arg Lys Leu Lys Gly Ala He Leu Thr Thr Met Leu Ala Thr 
1 5 10 15 

Arg Asn Phe Ser 

20 

<210> 4 
<211> 17 
<212> PRT 
<213> animal 
<400> 4 

Gly Val Arg Asn He Lys Ser Met Trp Glu Lys Gly Asn Val Phe Ser 

1 5 10 15 

Ser 

<210> 5 
<211> 20 
<212> PRT 
<213> animal 

miE#2 004-3104732 
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Ala Arg Arg Lys Leu Lys Ala Ala Val Lys Ala Val Val Ala Ser Ser 
15 10 

Arg Leu Gly Ser 

20 

<210> 6 
<211> 26 
<212> PRT 
<213> animal 

Phf Met Asn Asn Trp Glu Val Tyr Lys Leu Leu Ala His He Arg Pro 

1 5 10 15 

Pro Ala Pro Lys Ser Gly Ser Tyr Thr Val 

20 25 

<210> 7 
<211> 24 
<212> PRT 
<213> animal 

Alf Arg Lys Glu Val He Arg Asn Lys He Arg Ala He Gly Lys Met 

1 5 10 

Ala Arg Val Phe Ser Val Leu Arg 

20 

<210> 8 
<211> 26 
<212> PRT 
<213> animal 

<400> 8 . . T, rr> r"! u- 

Leu Arg Arg Leu He Asp Ala Tyr Ala Phe Arg He Tyr Gly His Trp 

1 5 10 15 

Val Lys Lys Gly Gin Gin Gin Asn Arg Gly 

20 25 

<210> 9 
<211> 27 
<212> PRT 
<213> animal 

A^ff Gly Lys Phe Lys Val He Cys Leu Thr Val Leu Ala Ser Val Arg 

1 5 10 15 

He Tyr Tyr Gin Tyr Arg Arg Val Lys Pro Gly 

20 25 

<210> 10 
<211> 28 
<212> PRT 
<213> animal 

tBiE#2 004-3104732 
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<400> 10 » A Ti ri 

Leu Arg Are Gly Gin He Leu Trp Phe Arg Gly Uu Asn Arg He Gin 

15 10 15 

Thr Gin He Lys Val Val Asn Ala Phe Ser Ser Ser 

20 25 

<210> 11 
<211> 21 
<212> PRT 
<213> animal 

<400> 11 . ^ T w 1 

Arg Arg Lys His Leu Gin Arg Pro He Phe Arg Uu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 

20 

<210> 12 
<211> 21 
<212> PRT 
<213> animal 

<400> 12 . o T V 1 

Thr Glu Lys Met Trp Gin Arg Leu Lys Gly He Leu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 

20 

<210> 13 
<211> 23 
<212> PRT 
<213> animal 

Lys Arg Arg Ala He Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe 

15 10 15 

Ser Ala Lys Leu Met Gly Gin 

20 

<210> 14 
<211> 28 
<212> PRT 
<213> animal 

<400> 14 „ , ^ n> T T 

He Lys Pro Ala Lys Arg Met Lys Phe Lys Thr Val Cys Tyr Leu Leu 

15 10 15 

Val Gin Leu Met His Cys Arg Lys Met Phe Lys Ala 

20 25 

<210> 15 
<211> 22 
<212> PRT 
<213> animal 
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Ma°Cys He Asp Leu Leu Trp Lys He Ala Arg Ala Gly Ala Arg Ser 
1 5 10 15 

Ala Val Gly Thr Glu Ala 

20 

<210> 16 
<211> 27 
<212> PET 
<213> animal 

Lyf Ala His Lys Ala Ala Thr Lys He Gin Ala Ser Phe Arg Gly His 

1 5 10 15 

He Thr Arg Lys Lys Leu Lys Gly Glu Lys Lys 

20 25 

<210> 17 
<211> 24 
<212> PRT 
<213> animal 

Ly^Thr Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val 

1 5 . 10 15 

Ala Thr Phe Asn Ser lie Lys Glu 

20 

<210> 18 
<211> 25 
<212> PRT 
<213> animal 

Lyf Lys Lys Lys Lys Arg Phe Ser Phe Lys Lys Ser Phe Lys Leu Ser 

1 5 10 15 

Gly Phe Ser Phe Lys Lys Ser Lys Lys 

20 25 

<210> 19 
<211> 24 
<212> PRT 
<213> animal 

<400> 19 T T c ri 

Lys Lys Lys Lys Lys Phe Ser Phe Lys Lys Pro Phe Lys Leu Ser Gly 

1 5 10 15 

Leu Ser Phe Lys Arg Asn Arg Lys 

20 

<210> 20 
<211> 31 
<212> PRT 

<213> animal ^ ^ 
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Lys^Gln Gin Lys Glu Lys Thr Arg Trp Leu Asn Thr Pro Asn Thr Tyr 

1 5 10 15 

Leu Arg Val Asn Val Ala Asp Glu Val Gin Arg Asn Met Gly Ser 

20 25 30 

<210> 21 
<211> 21 
<212> PRT 
<213> animal 

Lyf Asp Gin Val Ala Asn Ser Ala Phe Gin Glu Arg Leu Arg Lys His 

1 5 10 1° 

Gly Leu Glu Val He 

20 

<210> 22 
<211> 21 
<212> PRT 
<213> animal 

<400> 22 . . Ti w 1 PI 

Tyr His Arg Leu Arg Asp Leu Leu Leu He Val Lys Arg He Val Glu 

1 5 10 15 

Leu Leu Gly Arg Arg 

20 

<210> 23 
<211> 23 
<212> PRT 
<213> animal 

Gin Gin Leu Ala Thr Leu He Gin Lys Thr Tyr Arg Gly Trp Arg Cys 

1 5 10 15 

Arg Thr His Tyr Gin Leu Met 

20 

<210> 24 
<211> 24 
<212> PRT 
<213> animal 

Arg^AUAla Cys He Arg He Gin Lys Thr He Arg Gly Trp Leu Leu 

1 5 10 15 

Arg Lys Arg Tyr Leu Cys Met Gin 

20 

<210> 25 
<211> 12 
<212> PRT 

<213> animal . „ « « 
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<400> 25 . X, T 

He Asn Leu Lys Ala Ala Leu Ala Lys Lys He Leu 
1 5 10 

<210> 26 
<211> 26 
<212> PRT 
<213> animal 

Gly^Ile Gly Ala Val Uu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu 

1 5 10 15 

He Ser Trp He Lys Arg Lys Arg Gin Gin 

20 25 

<210> 27 
<211> 30 
<212> PRT 
<213> animal 

His Ser Gin Gly Thr Phe Thr Thr Ser Asp Tyr Ser Lys Tyr Leu Asp 

1 5 10 15 

Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr 

20 25 30 

<210> 28 
<211> 27 
<212> PRT 
<213> animal 

<400> 28 o . T A A„« c^v 

His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Asp Ser 

15 10 15 

Ala Arg Leu Gin Arg Leu Leu Gin Gly Leu Val 

20 25 

<210> 29 
<211> 28 
<212> PRT 
<213> animal 

Hif Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 IS 

Met Ala Val Lys Lys Tyr Leu Asn Ser He Leu Asn 

20 25 

<210> 30 
<211> 33 
<212> PRT 
<213> animal 

Tvr^la Asp Gly Thr Phe He Ser Asp Tyr Ser Ala He Met Asn Lys 
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15 

He Are Gin Gin Asp Phe Val Asn Trp Leu Leu Ala Gin Gin Gin Lys 

20 25 30 

Ser 

<210> 31 
<211> 17 
<212> PRT 
<213> animal 

<400> 31 , . T T T T 

Lys Leu Trp Lys Lys Uu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu 

1 5 10 15 

Gly 

<210> 32 
<211> 5 
<212> PRT 

<213> eucaryotic cell 
<400> 32 

Lys Lys Lys Arg Lys 

5 

<210> 33 
<211> 26 
<212> PRT 

<213> eucaryotic cell 

Met Uu Arg Thr Ser Ser Leu Phe Thr Arg Arg Val Gin Pro Ser Leu 

15 10 15 

Phe Arg Asn He Leu Arg Leu Gin Ser Thr 

20 25 

<210> 34 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<400> 34 

Lys Asp Glu Leu 

<210> 35 
<211> 3 
<212> PRT 

<213> eucaryotic cell 
<400> 35 
Ser Lys Leu 

<210> 36 
<211> 4 
<212> PRT 

<213> eucaryotic cell 
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<400> 36 

Cys Ala Ala Xaa 

<210> 37 
<211> 2 
<212> PRT 

<213> eucaryotic cell 
<400> 37 
Cys Cys 

<210> 38 
<211> 3 
<212> PRT 

<213> eucaryotic cell 
<400> 38 
Cys Xaa Cys 

<210> 39 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<400> 39 

Cys Cys Xaa Xaa 

<210> 40 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

Gly^ThrCly Gly Ser Gly Gly Gly Thr Gly Gly Ser Gly Gly Gly Thr 
1 5 10 

m 

<210> 41 
<211> 647 
<212> PRT 

<213> Artificial Sequence 

Vat^Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 
15 10 1^ 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Uu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 loO 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Uu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Uu Glu Leu Met Val Ser Lys Gly Glu Glu Uu 

405 410 415 

Phe Thr Gly Val Val Pro He Uu Val Glu Uu Asp Gly Asp Val Asn 

420 425 430 

Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr 

435 440 445 

Gly Lys Uu Thr Uu Lys Uu He Cys Thr Thr Gly Lys Uu Pro Val 

450 455 460 

Pro Trp Pro Thr Uu Val Thr Thr Uu Gly Tyr Gly Uu Gin Cys Phe 
465 470 475 480 

Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala 

485 490 495 

Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp 
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500 

Gly Asn Tyr Lys Thr Arg 
515 

Arg lie Glu Leu 



Val Asn 
530 
He Leu 
545 

He Thr 



Gly His Lys Leu 

550 

Ala Asp Lys Gin 

565 

Arg His Asn He Glu Asp 

580 

Gin Asn Thr Pro He Gly 

595 

Ser Tyr Gin Ser 



Tyr Leu 
610 
Asp His 
625 

Gly Met 



Met Val Leu Leu 

630 

Asp Glu Leu Tyr 
645 



505 

Ala Glu Val Lys Phe 
520 

Lys Gly He Asp Phe 
535 

Glu Tyr Asn Tyr Asn 

555 

Lys Asn Gly He Lys 

570 

Gly Gly Val Gin Leu 

585 

Asp Gly Pro Val Leu 

600 

Ala Leu Ser Lys Asp 
615 

Glu Phe Val 



Thr Ala 

635 



510 

Glu Gly Asp Thr Leu 
525 

Lys Glu Asp Gly Asn 
540 

Ser His Asn Val Tyr 

560 

Ala Asn Phe Lys He 

575 

Ala Asp His Tyr Gin 
590 

Leu Pro Asp Asn His 
605 

Pro Asn Glu Lys Arg 
620 

Ala Gly He Thr Leu 

640 



Lys 



<210> 42 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 42 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 ^, , , 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
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195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp "nir Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Thr Gly Lys Leu Pro Val Pro 

405 410 415 

Tro Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe Ala 

420 425 430 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

435 440 445 

Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly 

450 455 460 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 
465 470 475 480 

Asn Arg He Glu Uu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 

485 490 495 

Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He 

500 505 510 

Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He Arg 

515 520 525 

His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin Gin 

530 535 540 

Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 
545 550 550 560 

Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 

565 570 575 

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 

580 585 590 

Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly 
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595 600 605 

Glu Glu Uu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly 

610 615 620 

Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp 
625 630 635 640 

Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He Cys Thr 

645 650 



<210> 43 
<211> 653 
<212> PRT 

<213> Artificial Sequence 

wtf Vaf Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

1 5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 

65 70 '^^ 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 ^ ^, 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 1'5 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Uu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 
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290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 

Ser Ser Ser Gly Ala Leu Glu Leu Met Gin Lys Asn Gly He Lys Ala 

405 410 415 . 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala 

420 425 430 

AsD His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 

435 440 445 

Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 

450 455 460 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 
465 470 475 480 

Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly 

485 490 495 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

500 505 510 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

515 520 525 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He 

530 535 540 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
545 550 555 560 

Leu Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 

565 570 575 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

580 585 590 

Are "nir He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

595 600 505 

Val Lys Phe Glu Gly Asp Thr Uu Val Asn Arg He Glu Leu Lys Gly 

610 515 620 

He Asp Phe Lys Glu Asp Gly Asn He Uu Gly His Lys Uu Glu Tyr 
625 630 635 64U 

Asn Tyr Asn Ser His Asn Val Tyr He Thr Ala Asp Lys 

645 650 



<210> 44 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
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<400> 44 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

ISO 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 • 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 . 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Al.a Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
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385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Asp Gly Gly Val Gin Leu Ala 

405 410 415 

AsD His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Uu Leu 

420 425 430 

Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 

435 440 445 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 

450 455 460 

Gly He Thr Leu Gly Met Asp Glu Uu Tyr Lys Gly Gly Ser Gly Gly 
465 470 475 480 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

485 490 495 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

500 505 510 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He 

515 520 525 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

530 535 540 

Leu Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 
545 550 555 5bU 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

565 570 575 

Arc Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

580 585 590 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

595 600 605 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

610 615 620 

Asn Tyr Asn Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
625 630 635 b4U 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu 

645 650 



<210> 45 
<211> 653 
<212> PRT 

<213> Artificial Sequence 

Stt^Val^Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

1 5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Uu Thr Uu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Uu Pro Val Pro Trp Pro Thr Uu Val Thr Thr 

50 55 60 

Uu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
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85 90 95 

Are Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 16U 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 1'^ 

Val Gin Uu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 ^fU 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg • 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Leu Pro Asp Asn His Tyr Leu 

405 410 415 

Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His 

420 425 430 

Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Uu Gly Met 

435 440 445 

Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu 

450 455 460 

Glu Leu Phe Thr Gly Val Val Pro He Uu Val Glu Uu Asp Gly Asp 
465 470 475 480 

Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala 
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485 490 495 

Thr Tyr Gly Lys Leu Thr Leu Lys Leu He Cys Thr Thr Gly Lys Leu 

500 505 510 

Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin 

515 520 525 

Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys 

530 535 540 

Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys 
545 550 555 560 

Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp 

565 570 575 

Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp 

580 585 590 

Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn 

595 600 605 

Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe 

610 615 620 

Lys He Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His 
625 630 635 640 

Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu 

645 650 

<210> 46 
<211> 653 
<212> PRT 

<213> Artificial Sequence 

Stt^Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
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180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys lie 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met He Thr Leu Gly Met Asp Glu 

405 410 415 

Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu Glu Leu 

420 425 430 

Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn 

435 440 445 

Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr 

450 455 460 

Gly Lys Leu Thr Leu Lys Leu He Cys Thr Thr Gly Lys Leu Pro Val 
465 470 475 480 

Pro Trp Pro Thr Leu Val Thr Thr Uu Gly Tyr Gly Leu Gin Cys Phe 

485 490 495 

Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala 

500 505 510 

Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp 

515 520 525 

Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Uu 

530 535 540 

Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn 
545 550 550 560 

He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr 

565 570 575 

He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He 
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580 585 590 

Arg His Asn lie Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin 

595 600 605 

Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His 

610 615 620 

Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg 
625 630 635 64U 

Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly 

645 650 
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